p53 mutation is one of the major results of ultraviolet (UV) radiation. UV photoproducts of cyclobutane pyrimidine dimers (CPDs) and pyrimidinepyrimidone (6 -4) photoproducts (64PPs) also play an important role in skin cancer development. Atypical fibroxanthoma (AFX), which mimics malignant fibrous histiocytoma (MFH) histologically, occurs in the sun-exposed skin of the elderly, and therefore, an association with UV has long been suspected. Eighteen fibrohistiocytic skin lesions comprising AFX (n ‫؍‬ 7), storiform-pleomorphic type MFH centered in the subcutis (superficial MFH; S-MFH; n ‫؍‬ 4) and benign fibrous histiocytoma (BFH; n ‫؍‬ 7) were used for immunohistochemical and molecular analysis. 
Ultraviolet (UV) radiation is recognized as a major cause of human cancer (1) . The mutation induced by UV radiation typically involves dipyrimidine sites with C-T or CC-TT double transitions (2, 3) . UV photoproducts such as cyclobutane pyrimidine dimers (CPDs) and pyrimidine-pyrimidone (6 -4) photoproducts (64PPs) have been identified as playing an important role in skin cancer development in sun-exposed skin (4, 5) . It has been reported that CPDs can severely interfere with the binding of several important cell-cycle regulatory and DNA damage-responsive transcription factors (6) .
Helwig (7) initially designated the term atypical fibroxanthoma (AFX) in 1961. AFX is typically a nodular ulcerative lesion arising from the sunexposed skin of the head and neck in the elderly. AFX demonstrates multidirectional differentiation and morphologically heterogeneous features with a bimodal pattern of fibrohistiocytic and myofibroblastic phenotypes. Therefore, AFX would appear to arise from a common mesenchymal progenitor cell with the capacity to differentiate along multiple pathways (8) .
Histologically, AFX has features indistinguishable from those of malignant fibrous histiocytoma (MFH), which is one of the most common high-grade sarcomas occurring deep within soft tissue. For this reason, AFX is widely recognized as being a variant of MFH, which arises in the dermis (9, 10) . Superficial malignant fibrous histiocytoma (S-MFH), a term for MFH centered in the subcutis (9 -11) , also has a better prognosis compared with MFH deep within soft tissue (11, 12) . Accordingly, a superficial location is thought to contribute toward the favorable clinical behavior noted in AFX (13) , as well as in S-MFH.
Some investigations have proposed to show a difference between AFX and MFH. LN-2, the name given to an MHC class II-associated invariant chain, is a 35-kDa protein expressed by preB cells. Recently, it has been reported not only that reduced immunoexpression for LN-2 in AFX is a marker with which to distinguish it from MFH but also that an acquisition of LN-2 positivity is a marker of tumor progression in AFX (14) . Another report demonstrated UV-induced p53 mutations occurring at dipyrimidine sites in AFX, suggesting the central role of UV radiation in the pathogenesis of AFX, unlike the case with MFH (15) .
In the present study, we examined the immunohistochemical expressions of UV photoproducts (CPDs and 64PPs) and p53, as well as p53 mutations in AFX, in an attempt to clarify the association between AFX and UV radiation. Pleomorphic type superficial MFH, which is centered in the subcutis, and benign fibrous histiocytoma (BFH) were used for the purposes of comparison.
MATERIALS AND METHODS

Specimens
Eighteen fibrohistiocytic lesions comprising seven cases of atypical fibroxanthoma AFX, four cases of S-MFH, and seven cases of BFH were collected from the histopathological files at our institute. We used the term S-MFH for MFH centered in the subcutis, according to previous reports (9 -11). Formalin-fixed paraffin-embedded tissue blocks of these cases were used for immunohistochemical and molecular analysis. Eight cases of D-MFH, which occurred in tissue deeper than the subcutis, were analyzed as a control immunohistochemical study of UV photoproducts. These D-MFH cases were from the thigh (three cases), the upper arm (two cases), the retroperitoneum (one case), the abdominal wall (one case) and the leg (one case), with ages ranging from 42 to 75 (mean: 63) years. In this study, we only used storiform-pleomorphictype MFH cases, and myxoid-type MFH cases were excluded. In addition, the cases of benign fibrous histiocytoma and D-MFH were selected at random.
Immunohistochemical Staining
Immunohistochemical analysis was performed using mouse IgG monoclonal antibodies against cyclobutane pyrimidine dimers (CPDs; TDM-2; 16), pyrimidine-pyrimidone (6 -4) photoproducts (64PPs; 64M-2; 16), and p53 (PAb1801; Oncogene Research Products, Cambridge, MA).
Four-micrometer-thick histological sections of 10% formalin-fixed, paraffin-embedded materials were cut, mounted on glass slides coated by 3-aminopropyltriethoxysilane, and air-dried overnight at room temperature. The sections were deparaffinized in xylene and rehydrated in ethanol. After dehydration, endogenous peroxidase was blocked by methanol containing 0.3% H 2 O 2 for 30 minutes, in all of the above antibodies, with the exception of TDM-2 and 64M-2. The sections were incubated with the primary antibody at 4°C overnight, followed by reaction with the streptavidin-biotin complex method using an SAB-PO kit (Nichirei, Tokyo, Japan). The sections were then finally reacted in a 3,3' diaminobenzidine, peroxytrichloride substrate solution, counterstained with methyl green, or hematoxylin, and then mounted.
As for the antibodies for p53, specimens were pretreated by heating in a microwave oven. In the case of the antibody for CPDs, after dehydration, specimens were incubated in 3% H 2 O 2 for 10 minutes to inactivate endogenous peroxidase and in 0.1% CaCl 2 -0.1 M Tris-HCl buffer (pH 7.5) with 0.1% trypsin for 5 minutes at room temperature. Then, nuclear DNA was denatured using 70 mM NaOH in 70% ethanol for 2 minutes at room temperature, followed by washing twice for 30 seconds each in 100 mM Tris-HCl (pH 7.5) in 70% ethanol, twice for 10 minutes each in 70% ethanol and twice for 5 minutes each in phosphate buffered saline (PBS; 17). After these pretreatments, immunohistochemical staining was performed as for the other antibodies. The dilutions of primary antibodies were 1:1,000 for anti-CPDs and anti-64PPs and 1:100 for anti-p53.
Assessment of Immunoreactivity
Because the nuclear intensities of TDM-2 and 64M-2 are dose dependently related to UV exposure (18), we evaluated the immunoreactivities of these antibodies in the nuclei of tumor cells semiquantitatively. The scoring system we used was as follows; 0, absent immunoreactivity in cells; 1ϩ, a focal weak nuclear immunoreactivity in Ͻ50% of cells; 2ϩ, a focal strong nuclear immunoreactivity in Ͻ50% of cells; 3ϩ, a diffuse weak nuclear immunoreactivity in Ͼ50% of cells; and 4ϩ, a diffuse strong nuclear immunoreactivity in Ͼ50% of cells. All scores greater than 0 were interpreted as a positive result, whereas a score of 0 was interpreted as a negative result.
If Ͼ5% of tumor cells showed apparent nuclear immunoreactivities for p53, then the case was classed as demonstrating a positive result.
Polymerase Chain Reaction-Single-Strand Conformation Polymorphism
We used the polymerase chain reaction-singlestrand conformation polymorphism (PCR-SSCP) procedure to detect p53 mutations at Exons 5 to 8 using the commercial primers (Clontech, Palo Alto, CA; Exons 5 and 6) and original primers (Exons 7 and 8). Table 1 summarizes the primers used in this study. DNA sequences for each exon were amplified for the first PCR using each primer for 40 cycles (95°C for 1 minute, 66°C for 1 minute and 72°C for 2 minutes). The PCR products were electrophoresed through 2% agarose gel with ethidium bromide, then digested from the agarose gels and reamplified by the same primers used for the first PCR for 15 cycles (94°C for 30 seconds and 60°C for 2 minutes). The reamplified products were diluted 1:1 in loading buffer (94% formamide, 10 mg bromphenol blue, 0.05% xylene cyanol), denatured by heating at 96°C for 5 minutes, and snap-frozen on dry ice before being loaded onto 12.5% polyacrylamide gel. Electrophoresis was carried out at 5°C for 120 minutes at a constant power of 600 V using an electrophoretic apparatus (GenePhor System, Amersham Pharmacia Biotech, Tokyo, Japan). After electrophoresis, gels were stained using a DNA silver-staining kit (Hoefer Automated Gel Stainer, Amersham Pharmacia Biotech, Tokyo, Japan).
Direct Sequencing
After samples of the abnormally shifted p53 bands detected by PCR-SSCP were obtained from each gel and amplified, the amplified products were purified by centrifugal filter devices of Microcon (Millipore, Bedford, MA). After the purification, direct sequencing was carried out by the dideoxy chain termination method using a Perkin Elmer ABI Prism 310 sequence analyzer (Applied Biosystems, Foster City, CA).
Statistical Analysis
Data are shown as the mean Ϯ SD and were analyzed by Mann-Whitney U test. A calculated P value of Ͻ.05 was considered to indicate significant difference.
RESULTS
Clinical Features
The clinical features are listed in Table 2 . The ages of patients with AFX, S-MFH, and BFH ranged from 46 to 84 years, 48 to 71 years, and 18 to 38 years, respectively. The average ages of patients with these lesions were as follows: AFX cases (66.0 years), S-MFH cases (58.3 years), and BFH cases (29.6 years), in descending order. AFX showed a male predominance by six to one (M/F: 6/1), S-MFH was evenly distributed, with two males to two females (M/F: 1/1), whereas BFH showed a female predominance of two males to five females (M/F: 1/2.5). AFX occurred on the sun-exposed skin of the head, neck, and finger (6/7; 86%), except for one case, which occurred in the leg (1/7; 14%), whereas all cases of S-MFH occurred on the trunk and proximal extremities (4/4; 100%), which were shielded from sun exposure. In contrast, BFH occurred at various sites without showing any special tendency. The average sizes of these lesions were as follows: S-MFH, 3.0 cm; AFX, 1.6 cm; and BFH, 0.9 cm, in descending order, with a significant difference between each of them (P Ͻ .05). Furthermore, in our series, recurrence was recognized in two of the four S-MFH cases (Cases S4 and S5; 2/4; 50%) but not in any of the AFX (0/7; 0%) or BFH (0/7; 0%) cases.
Histological Features
AFX was a nodular ulcerative lesion, composed of various proportions of smaller-sized spindled cells and pleomorphic epithelioid cells arranged in a haphazard or disorderly pattern ( Figs. 1 and 2 ). S-MFH also consisted of fibrohistiocytic cells with pleomorphism arranged in short fascicles or a vague storiform pattern. Both AFX and S-MFH had mimicking histological features. BFH consisted of fibroblastic cells and occasionally rounded histiocytic cells arranged in short interlacing fascicles or a vague storiform pattern, with the overlying epidermis frequently showing some degree of hyperplasia. The tumor cells of BFH demonstrated no pleomorphism.
Solar elastosis was observed in three out of the four AFX cases. These three cases occurred on the sun-exposed skin of the head and neck (scalp, face, and auricle, respectively), but solar elastosis was absent in the one case occurring on the leg. The other three cases (two on the finger and one on the auricle) could not be assessed because they were resected marginally and did not contain normal tissue within the specimen. With the exception of one case that occurred on the chest wall and had slight solar elastosis, none of the four S-MFH cases or seven BFH cases showed prominent solar elastosis (Table 2 ).
Immunohistochemistry
In normal resected skin tissue, CPD expressions were seen in the epidermis, but such expression was decreased in the hyperplastic epidermis in the BFH cases. The sweat gland, sweat gland duct, and hair bulb expressed CPDs partially, but these expressions were absent in the sebaceous gland, whereas the expression of 64PPs was virtually absent in the epidermis and other epidermal appendages. Immunohistochemical results of AFX, S-MFH, and BFH are summarized in Table 2 . Immunohistochemical expression and CPDs scores were as follows: AFX (7/7; 100%; mean; 3.6 Ϯ 0.4), S-MFH (2/4; 50%; mean, 1.3 Ϯ 0.8), and BFH (3/7; 43%; mean, 1.4 Ϯ 0.7; Fig. 3 Table 3 ). The normal epidermis and epidermal appendages seen 
TABLE 2. Molecular and Immunohistochemical Analysis of Cutaneous Fibrohistiocytic Lesions
AFX, atypical fibroxanthoma; S-MFH, superficial malignant fibrous histiocytoma; S-P type, storiform pleomorphic type; BFH, benign fibrous histiocytoma; IHC, immunohistochemistry; Val, valine; Gly, glycine; ND, not done; NA, not assessed; CPDs, cyclobutane pyrimidine dimers; 64PPs, pyrimidine-pyrimidone (6-4) photoproducts.
in AFX and BFH cases also expressed CPDs similar to normal tissue; however, the expression in the epidermis of AFX cases seemed to be stronger in intensity than that of BFH cases. Positive nuclear staining for p53 was found in two of the seven AFX cases (2/7; 29%) and in two out of the four S-MFH cases (2/4; 50%), but not in any of the BFH cases (0/7; 0%; Fig. 4 ). Table 2 also shows the molecular data for p53 mutation. AFX showed p53 mutations in four of the six cases of AFX (4/6; 67%); Case A7 (Exon 7, Codon 242, TGCa-TGTa . Among these four mutations, three were C-T transitions (A7, A16, and A17), and three occurred in the dipyrimidine sites (A14, A16, and A17). As for the type of base substitution, one case was missense mutation, and the other three were silent mutations (Figs. 5 and 6 ). S-MFH showed p53 mutations in one of the four cases (25%) in S4 (Exon 8, Codon 279, GGG-GGT
p53 Mutation
[silent]). The mutation case among the S-MFH cases was a silent mutation, which was not located in a dipyrimidine site. BHF showed no p53 mutation in Exons 5 to 8 in this study (0/5; 0%).
DISCUSSION
The UV spectrum is divided into UVC (200 -280 nm), UVB (280 -320 nm), and UVA (320 -400 nm). UVA is less likely to cause DNA damage, and UVC is effectively absorbed by the ozone layer. On the other hand, UVB plays a significant role in UVinduced DNA-damage, and its wavelengths penetrate the epidermis, being almost completely absorbed in the upper dermis (19) . The wild-type p53 gene plays an essential part in the maintenance of cellular genetic stability after a DNA-damaging event such as exposure to UV radiation (20) . A cellular stress response to UV radiation depends upon the UV dose. DNA repair occurs after low doses and apoptosis after high doses, although both mechanisms depend upon wild-type p53 function (21) . Mutations of p53 are found in various malignant tumors. UV radiation is thought to be a major cause of human skin cancer (1). The predominant mutation patterns of C-T transitions and CC-TT double transitions at dipyrimidine sites in the p53 gene are considered to be specifically induced by UV radiation (2, 3) . These UV-induced p53 mutations occurring at dipyrimidine sites have been demonstrated in AFX, suggesting a central role of UV radiation in the development of AFX (15) . In the current study, p53 immunoexpression was seen in the AFX (2/7; 29%) and S-MFH (2/4; 50%) cases, but not in any of the BHF cases (0/7; 0%), and we detected p53 mutations in four of six AFX cases (4/6; 67%) and in one of four S-MFH cases (1/4; 25%), but not in any of the BFH cases (0/5; 0%). There was no exact correlation between the cases with p53 mutation and p53 immunoexpression in AFX. Three of the four mutations occurring in the AFX cases were C-T transitions, and three were at dipyrimidine sites; however, these kinds of mutation were not seen in the S-MFH cases with p53 mutation. Therefore, UV radiation seemed to be more closely involved in the pathogenesis of AFX than in that of S-MFH or BFH. AFX is known to occur in two clinical settings, on the head and neck of older people and on the extremities of younger people (22) . In a previous report, some of the later cases were assumed to be examples of atypical benign fibrous histiocytoma (23) . In this study, there were two AFX cases on the finger, and these were the two youngest patients in our series of AFX. It should be noted that these cases were classed as AFX cases, on the basis that they both had p53 mutations associated with UV radiation.
The formation of DNA photoproducts by UV radiation is responsible for the induction of mutations and the development of skin cancer (24) . Among these photoproducts, CPDs and 64PPs are the most prominent, appearing to be involved in mutagenesis and carcinogenesis (4, 5) . The photoproducts are removed in normal cells by DNA excision repair. Unrepaired photoproducts are also thought to block replication, resulting in cell death. Alternatively, bypassing the unrepaired lesions during replication is considered to cause the incorporation of an incorrect base opposite the photoproduct, consequently leading to a mutation (25) .
The presence of CPDs strongly inhibits binding of the respective transcription factor complexes. UVinduced DNA photoproducts can severely interfere with the binding of several important cell-cycle regulatory and DNA damage-responsive transcription factors, including E2F, NF-Y, AP-1, NFB, and p53 (6) . 64PPs are generally repaired faster than CPDs (26) , and therefore 64PPs appear less likely to become principal mutagenic lesions after UV radiation (27) .
Unrepaired CPDs have been detected in actinic keratosis cells by an immunoblotting method and could be thought to reflect the genetic process in multistage carcinogenesis (28) . In addition, a decreased ability to repair CPDs has been seen in patients who develop basal cell carcinoma on sunexposed skin (29) . The immunohistochemical method in this study using specific antibodies against the photoproducts (CPDs and 64PPs) has been reported to be highly sensitive for detecting photoproducts in formalin-fixed and paraffinembedded sections (17) . Because the nuclear staining intensities of TDM-2 and 64M-2, which are the antibodies for CPDs and 64PPs respectively, are dose dependently related to UV exposure, the photoproducts could be detected semiquantitatively (16, 17) .
In the current study, accumulation of CPDs was highly visible in the AFX cases compared with S-MFH, D-MFH, or BFH cases; however, the accumulation of 64PPs was either weak or else not detectable immunohistochemically in the AFX, S-MFH, D-MFH, and BHF cases. Therefore CPDs seem to be more important photoproducts than 64PPs in the development of AFX, as well as carcinomas in sun-exposed areas (30) . However, because the number of cases used in this study was small, study of a large series would be appreciated.
The eight hotspots of codons 151, 177, 196, 245, 248, 278, 286, and 294 in Exons 5-8 of the p53 gene are frequently mutated in human nonmelanoma skin cancers (3, 18, 31) . The p53 mutations in Codons 151/152, 278, and 286 show a marked tendency to give rise to UV photoproducts (CPDs and 64PPs) after UV radiation. However, both types of photoproducts rarely form at sequences near Codons 245 and 248 (32) . Moreover, slow repair of CPDs was seen at seven of those eight mutation hot spots in p53 in skin cancer, suggesting that repair efficiency may strongly contribute to the mutation spectrum in a cancer-associated gene (33) . As for contribution to carcinogenesis, this would depend on whether the site is a "slow spot" for DNA repair, as well as on whether a mutation inhibits the function of p53 (18) . The AFX cases used in the current study did not contain these hotspots of p53 muta-tion, and therefore we were not able to detect any unequivocal evidence that the same mechanism is involved in the development of AFX and skin cancer.
An association with UV radiation in the pathogenesis of AFX has already been postulated (15) ; nevertheless, it remains difficult to distinguish it from MFH because of the close resemblance microscopically between the two lesions. In the current study, most AFX cases occurred in sun-exposed skin (6/7; 86%), whereas all the S-MFH cases occurred on the trunk and proximal extremities (4/4; 100%). In addition to the location, AFX and S-MFH differed in size (average size: AFX, 1.6 cm; S-MFH, 3.0 cm). Recurrence was recognized only in S-MFH cases (Cases S4 and S5, 2/4; 50%), but not in AFX cases (0/7; 0%). The superficial location of AFX may contribute towards these differences between AFX and S-MFH; however, these differences could be associated with the peculiar pathogenesis of AFX regarding the relationship with UV radiation, which has also been documented by Dei Tos et al. (15) .
In conclusion, despite the shared morphological features between AFX and S-MFH, AFX showed peculiar aspects with regard to its immunohistochemical expression for UV-induced photoproducts, as well as with regard to clinical findings such as site, size, and the rate of recurrence. The results show some relationship between UV radiation and AFX and imply that AFX has a different molecular pathogenesis from that of MFH. The authors intended to provide a "thorough and repeatable technique for a novice to follow." To a considerable degree, they have not accomplished this. Regrettably, the book is hampered by a style of writing that leaves something to be desired. In addition, there are errors as evidence that the authors/editors did not proofread the book very carefully. As one example, Figures 4.1 and 4.4 are exactly the same, although the legends differ. In general, the black-and-white illustrations are not excellent quality and certainly will not help the student learn how to perform an autopsy. For example, an inexperienced pathologist will have great difficulty understanding Figure 2.3 . As a matter of fact, an experienced pathologist also will have some problems with this, and other, illustrations. Baker's Postmortem Examination, also long out of print, relied only on line drawings to effectively teach a novice how to perform a complete autopsy. There are a number of unnecessary repetitions. On page 1 we learn that, in the United Kingdom, only 10% of autopsies are performed outside the coroner's system. This is soon followed, on page 2, by the information that 90% of autopsies are performed by coroners. Another example of lack of care in preparing this book can be found in the discussions of the method for identifying the thoracic duct, with one description on page 55 telling us to find the thoracic duct by moving the right lung forward and to the left and another on page 176 advising us to lift the left lung forward. Macroscopic dye techniques for recognizing early myocardial infarction appear on pages 104 and 229. The two sections are consistent, although slightly different, but it is not clear why this repetition, and others, are necessary.
Book
The book provides information about both hospital-based autopsies and medical examiner's autopsies. This is also confusing for the learner, and much of the detail is not relevant for most pathologists in the United States. Much of the book is based on the methods used in daily practice that may not be familiar to American readers. For example, the authors regularly refer to a "PM40." With a little searching, one finds out that this is the name for a scalpel that is apparently commonly used in Great Britain.
For the new student of pathology, this book will not be particularly helpful. The more experienced practitioner, continuing to learn, may well find information to improve the approach to the autopsy.
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